The role of AMPA and metabotropic glutamate receptors on morphine withdrawal in infant rats.
Glutamate receptors, especially N-methyl-d-aspartate (NMDA) receptors, are hypothesized to play key roles in opiate tolerance and withdrawal. There is also accumulating evidence that alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptor antagonists and group II metabotropic glutamate receptor (mGluR) agonists attenuate opiate withdrawal. However, most existing data are derived from adult animal models. Glutamate receptor types undergo dramatic developmental changes during early life. Thus, the pharmacological effects on opiate withdrawal of NMDA receptor, AMPA receptor, and mGluR antagonists in the developing organism may not be comparable to those in the adult. Indeed, NMDA receptor antagonists do not block morphine tolerance or withdrawal in the 7-day-old rat, but are partially effective in the 14-day-old, and fully effective in the 21-day-old. Thus, there is a transition period around the second post-natal week for NMDA receptor antagonists to suppress opiate tolerance and withdrawal. A combination of in vivo and in vitro assays was used in the present studies to test the effect of drugs acting on AMPA and group II mGlu receptors on morphine withdrawal in rats at 7, 14, and 21 days of age. These ages represent the critical periods when various glutamate receptor subunits undergo differential change. In contrast to NMDA receptor antagonists' early ineffectiveness in suppressing morphine withdrawal, the AMPA receptor antagonist and the group II mGluR agonists were effective at all ages tested. Thus, for the human infant patient, pharmacotherapies to reduce opiate tolerance and withdrawal should focus on non-NMDA ionotropic and metabotropic receptors.